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Sauropus androgynus (SA) is a vegetable that causes constrictive bronchiolitis obliterans (BO) with
consequent ﬁndings classiﬁed into injury, inﬂammation and ﬁbrosis, according to clinical factors
including amount of SA exposure, period of SA exposure, and individual predisposition. We reported
mother and daughter SABO autopsy cases with similar clinical course, including 11 month SA exposure
and Aspergillosis infection after high dose prednisolone therapy. Their major differences were in the
amount of SA exposure (mother: 1440 g, daughter: 2190 g) and the survival period post exposure
(mother: 21 months, daughter: 32 months). The histopathological comparison between them showed
a statistical difference in the density of foamy macrophage accumulation of moderately obstructed
airways, but not in the extent of ﬁbrosis, elastic lamina destruction, or smooth muscle hyperplasia.
Foamy macrophages tend to accumulate relatively early in the course of SABO at the site with severe
damage, accelerating BO formation for as long as the patient survives.
 2009 Published by Elsevier Ltd.1. Introduction
Sauropus androgynus (SA) is a vegetable consumed as a slim-
ming agent from 1994 in Taiwan, and approximately 300 patients
with SA-associated bronchiolitis obliterans (BO) have been identi-
ﬁed. In Japan, at least 8 cases have been reported, including 2
familial occurrences.
Previous literature based upon open lung biopsy and pneumo-
nectomy specimens of SABO1–4 demonstrated various phases
including injury, inﬂammation, and ﬁbrosis, and a component of SA
is thought to cause an initial epithelial injury in airways. We
reported herein mother and daughter autopsy cases with SABO,
analyzing semiquantitatively to see what clinical factors determine
the histologic differences.atory Medicine, Kanagawa
a, Yokohama-City, Kanagawa
786 4770.
awahata), ogura@kanagawa-
takahashi@kanagawa-junko.
(T. Yazawa), mmatsuura@jfcr.
.2. Case reports (Table 1)
The mother and daughter cases visited our department with
dyspnea (mother: November 2002, daughter: February 2003),
showing bilateral lung hyperinﬂation and severe obstructive
impairment. They were treated as severe asthma, however, in July
2003, giving the SA intake history since August 2002, both were
diagnosed with SABO. The total amount ingested as raw SA was
estimated to be 1440 g for mother, and 2190 g for daughter.
2.1. Mother case
In August 2003, she started oral prednisolone (0.5 mg/kg/day)
for worsening hypoxemia. After weaning off prednisolone with no
improvement, she was diagnosed with Chronic Necrotizing
Pulmonary Aspergillosis in May 2004 and treated with Micafungin
and Itraconazole. Despite symptomatic and imaging improve-
ments, the obstructive impairment gradually progressed and she
died in April 2005.
2.2. Daughter case
In September 2003, oral prednisolone (0.5 mg/kg/day) was
started for worsening hypoxemia, and decreased to 0.25 mg/kg/day
Table 1
characteristics and pulmonary function tests on admission.
Mother Daughter
Age 55 29
Period from:
Onset of SA ingestion to death 32month 43month
Onset of SA ingestion to onset of
SABO
3month 6month
Onset of SA ingestion to cessation 11month 11month
Cessation of SA ingestion to death 21month 32month
Amount of SA ingestion 1440 g 2190 g
Past medical history Not signiﬁcant Bronchial asthma
Duration of steroid therapy 0.5–0 mg/kg  3
mos
0.5–0.25 mg/kg  4
mos
Improvement with steroids and
bronchodilators
No No
Complications CNPA IPA
Initial evaluation on admission
FEV1, liters 0.62 1.0
FEV1/FVC, % 40.3 51.3
FEV1¼ Forced expiratory volume in 1 s; FVC¼ forced vital capacity. CNPA¼ Chronic
Necrotizing Pulmonary Aspergillosis, IPA ¼ Invasive Pulmonary Aspergillosis.
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Invasive Pulmonary Aspergillosis, and managed with Micafungin,
Itraconazole, Amphotericin B, and Voriconazole. However, the
condition was resistant, deteriorating into death in March 2006.3. Methods & results
3.1. Identiﬁcation of affected airways (Fig. 1)
We obtained 11 and 19 continuous sections of right lower lobe
in the mother and daughter autopsy specimens respectively, all 3Fig. 1. A. Macroscopical ﬁnding of the right lower lobe of the daughter. Prominent saccula
conﬁguration of the daughter’s right lung. The obstruction sites are corresponding to the 3
obstructed areas were segmentally distributed as shown by the arrows in ‘‘B’’, and sometimmm in thickness from the segmental bronchus to the distal portion.
Both showed the affected portions extended from the 3rd, 4th or
5th branches with cartilage, numbered from segmental bronchus,
up to the membranous bronchioles, especially severe in the latter.
Some obstruction occurred segmentally with proximal airway
enlargement, showing beadlike appearance.3.2. Semiquantitative analysis of pathological ﬁndings (Fig. 2)
We obtained 46 and 39 parafﬁn-embedded sections from all
lobes in the mother and daughter respectively. We examined 88
bronchi and 293 membranous bronchioles (mother: 185, daughter:
108) semiquantitatively, and correlations were found between the
severity of bronchiolar obstruction and the degree of luminal
ﬁbrosis, elastic lamina destruction, and mural ﬁbrosis (mother: r ¼
0.829, 0.481, 0.295, P < 0.001, <0.001, <0.001, respectively)(-
daughter: r ¼ 0.874, 0.585, 0.233, P < 0.001, <0.001, 0.008,
respectively). Foamy macrophage accumulation was observed
especially in moderately obstructed bronchioles (Table 2). There
was an equal level of lymphocyte inﬁltration regardless of degree of
obstruction.3.3. Histopathological comparison between mother and daughter
With Fisher’s exact test, there was a statistical difference
between their density of foamy macrophage accumulation (P <
0.001), but not in the extent of luminal ﬁbrosis, lamina destruction,
mural ﬁbrosis, or smooth muscle hyperplasia (P ¼ 0.825, 0.195,
0.352, 0.131, respectively). With one-sided Wilcoxon’s rank sum
test (Table 2), we found the daughter had greater density of foamy
macrophages than the mother only in moderately obstructed
airways (P ¼ 0.048).r dilatation of bronchi just above the segmental narrowing. B. Reconstructed B10 to B7
rd, 4th, or 5th order of bronchi with cartilage up to the membranous bronchioles. The
es beadlike in appearance.
Fig. 2. Pathological ﬁndings of constrictive bronchiolitis obliterans: A. Complete obliteration of bronchiolar lumenwith dense collagen ﬁbers (HE; 3) B. Note well preserved elastic
ﬁber of the bronchiole. (EVG; 3) C. Accumulation of foamy macrophages in the narrowed lumen of the affected bronchiole (HE. 3) D. Epithelial sloughing and loss of elastic ﬁber
of the same bronchiole. (EVG; 3).
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We reported the ﬁrst SABO autopsy cases ever published,
identifying the affected portion, and showing morphologic features
consisted by constrictive BO.Table 2
Foamy macrophage accumulation was observed especially in moderately obstructed bro
than the mother only in moderately obstructed ones.
0%
20%
40%
60%
80%
100%
obstruction severit
one-s
Mother
P< 0.05 P< 0.05
n.s.
n.s.
P< 0.05
n.s.
n.s.In addition, foamy macrophages accumulation was observed at
the site of epithelial sloughing and destruction of airways, espe-
cially in moderately obstructed ones. Macrophages are considered
to produce proﬁbrotic cytokines that elicit attraction and prolifer-
ation of ﬁbroblasts, accelerating BO formation with extracellularnchioles in both cases. The daughter had the greater density of foamy macrophages
y
foamy macrophage
accumulation 3
ided Wilcoxon’s rank sum test
Dunnett’s multiple
comparison test
Daughter
P<0.001 n.s.
P<0.001
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daughter’s foamy macrophage density was greater than the
mother’s, whereas the degree of other ﬁndings were not. And it
might be due to the daughter’s longer survival time after SA
exposure was stopped.
Rejection reaction and drug side effects were previously
demonstrated to stimulate injury of the airway epithelium and
vascular endothelial cells. This triggers a massive inﬂux of inﬂam-
matory cells and foamy macrophages around the injured airways.
Ineffective epithelial regeneration and massive inﬂammation
eventually produce aberrant tissue repair with the consequent scar
formation obliterating the airway lumen.5–7 Our semiquantitative
analyses were consistent with the preceding hypothesis; yet, they
are not enough evidence that all cases of constrictive BO are
preceded by inﬂammation.8 These lymphocytes were shown to be
CD8þ T cells,9 however, even without their existence, BO formation
may progress.10 In an in vitro study of SA toxicity, apoptosis was
shown in ﬁbroblasts.11
In conclusion, the main histopathology of SABO is constrictive
BO, and the affected portion occurs from the 3rd bronchi to the
membranous bronchioles. This report suggests foamymacrophages
tend to accumulate relatively early in the course of SABO at the site
with severe damage. It may progress for as long as the patient
survives, accelerating BO formation.
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